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ABSTRACT : PROBLEM TO BE SOLVED: To improve the soldering strength by mixing two or more 
kinds of alloy powder mainly composed of Sn with the flux to obtain the desired weight 
ratio as the whole. 

SOLUTION: The cream solder of the desired weight ratio as a whole is provided by mixing 
two or more kinds of alloy powder mainly composed of Sn with the flux. The composition 
of the solder 1 is gradient-distributed between a copper land 2 and an electronic parts 3, 
the wettability is improved for the copper land 2, and the soldering strength is improved for 
the electronic parts 3. In the cream solder which Is mainly composed of Sn, Ag and Bi as 
the alloy components, the powder of 90.5 Sn 3.5 Ag {wL%) and 42 Sn 58 Bi powder Is 
mixed with the flux so as to obtain the desired weight ratio. The wettability and the 
soldering strength of the cream solder can be improved by those of the cream solder 
composed of the single powder of the same composition. 

COPYRIGHT: (C)1997,JPO 



BNSOOCID; a2A_AJ_> 



m)B^mmfr a p) (12) # ^ ^ (a) (ummmmm 

#M¥9 - 295182 



(5i)intci.» mm^ fi'mmm fi 

B2 3K 35/22 3 1 0 B2 3K 35/22 

H0 5K 3/34 5 1 2 HO 5K 3/34 



3 1 OA 
5 1 2C 



SFaeW^ *H« »*JBfiD»13 OL 6 H) 





1$H¥8-111465 


(71)meA 


000005821 




(22)tii@B 


¥^28^(1996) 5^ 2 B 




:*:EJffPlJltTe;*:^P1JH006#«i 








(72)»M# 


UlP «jt 










;«:Efl^PIJfrp:*:^nj{i006#jfi 


















(72)5!W# 




















(72)5SK« 












*iaffn*m;*:?nKioo6#«i 


















(74) A 







(54) [a!W©«#] i;V-A)tAjiE 



(57) [giKl] 

[sss] ^^^^fii^m/vtzumt. sn-p 
^^\tfvtzhmmzimti>^tf)^xt^. 




( 2 ) 



1 



- 2 9 5 1 8 2 



[a*«2] ^^(Ji^^l^^^^tLTSn. Ag. 
6. 5Sn3. 5Ag (gc^«SS%. KTISItt) t4 10 

2Sn5 8B \ i^^^mm.<Dmmmzii^^o\zy y y 

T. 96. 5Sn3. 5Ag. 4 2 S n 5 8 B i , RD: 
9 9. 3SnO. 7Cnn^^mm<Dmm\k.\Zts.^i:^ 

^zy y y i; xtm-^r^z-t^i^^t-^^n^v^ium. 

[ISd^«4j ^^(^ig^BUlS^^iibTSn, Ag. 20 
Bi, Cu, I niz J: r)m^tn^i7fJ-A\t/vrz 
('*5UT. 96. 5Sn3. 5Ag, 42Sn58B 
i. 4 8Sn 5 2 I nS.y:9 9. 3SnO. 7 C ufj^* 



[»*JS5] ^^©iSfllsKfiE^tbTSn. Ag. 
Bi. Cu. In. RZSZnlZj:t)mBS.^rL^^V-A 
«^fc*^C^3^^T. 9 6. SSnS. SAg. 4 2Sn5 
8Bi. 48Sn52In, 99. 3SnO. 7Cu. 
SZ/g lSn9Zn*»*$0rS®a«J±lC/j:^ct^lC7 JO 

y yi^xtm^r^ ^t^^mtt^m^m i mmoi; 
im^me] ^^(D±^mBS.^^tbxsn. Ag. 

T, 96. 5Sn3. 5Ag. 42Sn58Bi. 

9 1 Sn9Zniji^^mmO)mmitiZfii,^o\Zyyy 

6. 5Sn3. 5Agi9 1 Sn 9Znt»*€3racDa 
Itt (C 5 J; p ic 7 7 i' X tS^-r-S C i: ^iNfii t T 

z n. SD:culcio^M$n-5i7u-A(^^;t•lc^5^i 

T. 96. 5Sn3. 5Ag. 9 1 S n 9 Z n . RtJC9 
9. asno. 7Cu«)*$0racDaiH:(';iSJ:5lc 

yyy^x ts^T s ;i <!: m^tti>smm i tsiccT) 

[W*319] ^^<D±Wmi$.l$.^tLTSn. Zn, 50 



lSn9Zni42Sn58Bi t»*i&Wa©ttfiH:lc 

J; ^ ic 7 7 yi^y^tm^r^ C t *#m<J:-r-5lf * 

n. Bi. &O:CulCJ;0«^ig^cns^'J-A^i^fc'lC 
*5ViT. 91Sn9Zn. 4 2 S n 5 8 B i . RZ/9 

9. 3Sno. 7 cuifUMmmoymmitizrj.^j^^iz 
7 7 i^T, iji^r 5 ci t ^<i^mt-r?>mMm i ib«® 
^'U-A«^fc^ 

n. KlXl nCi!5«^!!^^n^^/U-A^i^it'^ct5^l 
T. 91Sn9Zni:48Sn52I nt}>5S$:0fliCDS 
mtOfeSck 7 IC 7 7 ly ^7 X tjl^T-S d i <&!NFSi t T 
•SiS^S 1 EWiOi; U -AH^)S:. 

n. I n. fiy:Cu(CJ:O^J5£$n•5^"J-A(S^>t*^' 
*3^JT. 91Sn9Zn. 48Sn52In. &t/:9 
9. 3SnO. 7Cu*»*$0faoa«Jttc;S:SJ;^(c 

7 7 X tm^r^ c: t >s:Wi^tt^tmm i tee© 
^'J-A^^^/^. 

n . SCJtC u IC ct 0*^££$n-5i7 U -AH^fclC^5U 
T. 91Sn9Zni99. 3SnO. 7Cu*»5S$f!lr 
M®Sftit(C7i5cfc 7 IC7 7 7 i'X tjg^TS C t 

mt-r-aw*:^ 1 tmo^ u -A^i^rco 

[0 0 0 1] 
[0 0 0 2] 

s^b. Mmmmtf)iM.m\zm/ux\^^^, ^twzm^ 

[0 0 0 3] u^Tlc±]*b;t^Je*on^it•t^*^^©-^J^c: 
Wco^^ffi^. sy:^iE*on^fcW4^:ffl7 > h t © 

t^T. 4«aHjg^J:TSniJ<y5'ffi-Cib-5. 5tt/3H^ 
<i^TPb'Jy5^ffiT$.S. 6H^jgPam^<^T*0. ^ 
©tefig«Cu, SnT^S. 7t)#J|irBm^i^TfeD. 
•?-©fflfi£«Cu. Sn, Tafe-S. 8tiCu7>H-e* 
0. 9Ha^g|!D°pOiJ-HT^^. 

[0 0 0 4] «±Ki0jL.fej:e)(c, ^^*©^i^/^^^ 

*Mfi£«^(i. Sn7j«6 3Sfi%Rt/Pbi&^3 7Mfi%/0^ 



3 



(3) i^g^¥9-2 9 5 1 8 2 



[0 0 0 5] 

a©5t®d>^. \t/vtzm (Sn-Pb^^) 

tt. Siy;|l^g5^^,^:o^l^7^:{^^t^^<^. sn-Pb-& 

[0 0 0 6] *5!?gti±lBrp1jljiClci£*-. ^i^fc♦$^!f4cfJ 

sntzi^u-Ait/vrzmAmmr^:it^mt-r 20 

[0 0 0 7] 

my>\^\zMLXimn^^l^± 

[0 0 0 8] 

«. Sn$ifi£«-i:-rS2am±©^^t»j^$7 7-> 

^T.tm-^-r^ctizjir). ±i^tLxnim<Dmmittz 

ii-. M^^s,\zM LTmt/xjfzmm&^m±^^rz c 
tmwLtt^^ *j-A\i/orzxibo, my>\'\zML 
T\tmmm±-^ii, mirmzMbT\m/vrzm-f 40 



[0 0 0 9] W*JS2lCgB®0^^tt. 
fiJcii-tLTSn. Ag. RZ/B i (li O^M^n-Si^ 'J 
-A^i^/^(rfc^iT. 96. SSnS. SAg (ic^n 
fiffi%. WTRlt*) <!:42Sn58Bi I^^^SrfiligOfi 

1 It IC i^t 5 J; ^ II 7 5 -7 i7 X t jg^T -5 d t S m i r 
i>i^U-AlitAjrzX'$>0, 96. 5Sn3. 5Ag,i:4 

2 S n 5 8 B i*»*^77->^^X(Cj;0?g-&L;t^:7iJ- 50 



(i42Sn58Bi. ^fz. M'f^S.miZit 9 6 . 5S 
n 3. 5Ag;{)?M^^^?iJS:-rs®T, Sntt^B i Icj; 

3SS«96. 5Sn3. 5 A g ICJ: OiS^e-ns. 

[0 0 10] iS*^3tC|B«O^BJti. -^^CDiM^fi^ 
fiK^iUTSn. Ag, Bi. RUC uiZ^KimfS^^tl 
-5^"J-A^^^;^:iC^5HT. 9 6. SSnS. SAg, 
42Sn58B i. az;9 9. 3SnO. 7Cug^*i& 

mm(D&mit \zu^^oizyyyi7x tm^ti> z.ti 
^mtr^i^*)-Aii/ofzxs>K). «*s2g2i(0«§g 

iZ, 9 9. 3SnO. 7 CuSiMim-^LrzO 

K/4^^0^0^m. t2;ft€rK±T^, tt^fc#^^s,M* 
[0 0 11] M*a4icteiE©^?gii, ^^(D^^m0s. 

^^tLXSn, Ag. Bl. Cu. SZ/InlCiOfll 

fi!^^n5^'J-A^i^;^:lc*5^iT. 9 6. ssns. s 

Ag, 42Sn58Bi. 4 8 S n 5 2 I nSy:9 9. 
3SnO. 7Cum^imM<Dmmit\ZU^^'y\zyy 
•yfX tm^r^ t ^f^mtr^ ^ ^)-K\tAjtzX$> 

0, m^mzumnmrnz. set, 4 8Sn52in 

■5. 

[0 0 12] H*«5lc:Baeco^§^(i, -&^©±g|M 
^S^i'tUTSn. Ag. Bi. Cu, In. Sl^ZnJC 
J;D«fie$nsi^'J-Att^;^:lci3^iT, 9 6. 5Sn 
3. SAg. 42Sn58Bi. 48Sn52In. 9 
9. 3Sn0. 7Cu. &tX9 1 Sn9Zna*$^li 
oaajt(C/j:S J: ^ \Z-yyy!;7. tji-g-TS C t 
<!:■r•5^"J-A«^fc'T*0. ^*]S4|B«CD^B^IC. 
^^IC, 91Sn9Z nt&*i£?g^L;tOT. ^^^75:■f^ 

[0 0 13] tt*«6lCffi«ffl^BJ(J. -^^COi^^^fiE 
fiK^J-ibTSn. Ag. Bi, nlCiO^^K^n 
S^'lJ-A«^fc*ICi5^>T. 96. 5Sn3. SAg. 
4 2 S n 5 8 B i . RXS^ 1 S n 9 Z nl^^SfllTSWfi 

m\t\zis.:biio\zyyv:77.tU^r^z.t^W'Skft 

(C, 4 2 Sn 5 8B i (Cj:0?intt$|6]-tU, 9 6. 5 
Sn3. 5Agi9 1 Sn 9 ZnlCJ:0^i^m^t3^a 

[0 0 14] ^xT\z%imr^mn\zo\,^x\t. ±iawfp 
l;«to^^lfi!c^n■5):^|J-A^4^/llc^3^iT. 9 6. ss 



( 4 ) 



9-295182 



n3. 5Agi:9 1 Sn9Zn»*$mM®aftJ:t(';S 

[0 0 15] m^m8\zmn<D^mit. 

^^tLTSn. Ag. Zn. SLXC u ICi D<gfi£$n 
Si"J-Att^75:lC^j^iT. 9 6. 5Sn3. 5Ag. 
9 1 Sn 9Zn. SOtg 9. 3SnO. YCumm^Bi 

mommitizrj.^^^ \z-yv"jo y.tm.'tt^ ;i i * # 

^^OiS^fiEfig^^iLTSn. Zn. SlXB i t 10 
J;^3^i4^£$n*^7•J-A^i^;5:IC^3^iT, 9 1 Sn9Z 
ni42Sn58B i t»*<&^a0S«J±lc;i^ J;^ 
7 ^ ^7 X <!: (g^-r -5 C <!: i: -r S i7 ij - A 

[0 016] m^^ \ Q\zmk<Jiwm.. %^ai^mm 

mSitX^XSn. Zn. Bi. Sl/^C u ici 

n5^'J-A^i^/^ic^3^iT. 9isn9Zn, 42s 

n5 8Bl.&0:9 9. SSnO. 7Cu«»*$0facD 

ssttic^ts i 5 ic 7 7 5/ ^ X t.m.'^t^ z. t 

■rsi7 •J-A[i^;t•Ta&5. m^m 1 1 iriB«jo^g^ 20 

li, &^©±g^Mfi)2fiE^^<!:LTSn. Zn. RtXinIC 
±•3^^i£$tl-5^7lJ-A^J^;t'lc^3HT. 9 1Sn9Z 
n<!:48Sn52I nm^iWimommit\Zfj:^^oiZ 
-7z>v^ Tstm'ht^ C t ^m^tt^ !P 'J -Mi/vtz 

[0 0 17] m^mi 2\zmmomm\t\ ^^o^wm 

BS.lS.'T^tLTSn, Zn. I n . RCXC u fc<t 
n•5i7'J-A^^^fc*(ci3^^T. 91Sn9Zn. 48S 
n52In. Rl^9 9. SSnO. 7 Cufftm^mo 

mmitizu^j^o \zvyvfj 7st.m.^t^ z. t mmt so 

«. ^^(Dimm^^i^tbTSn. Zn. SO^CulC 
J:^)«fi)^sns^'J-A^^^;^:^c^3^iT. 9iSn9Z 
n<>:99. SSnO. 7 C u|»*$fi)rg<Dtt*H:lc;a^ 

ct ic 7 5 •> X tii-^-r -5 c: t t-r -5 i"J -A 

[0 0 18] SIT. *^BJ0||JgCD}gt8ICOViT. « 

i>. Agti. ^i^fc•#^t?^a*5S:S^?i^■■575^. ^0mm 40 
7ai%j;0fc'>/a:ttnfj. 

Ut^tzi!b\zii. 3. 3SS%iitT<!:L^cWn«?S?.^c i 

t^. "tti^m^iTmuat^t. m!^M^Mi,z±^t^<D 

X'lf^b<U\,\ iciT. AgOifig/^i^jDKii. 7 
~3. 3mfi%T-$S. 



[0 0 19] B i jintt^^3feS-r-575i. ^Jnfi;5i5 

fc. 1 8B»%sr^^;l^<i:«^fc•#^j■5^^*i^#e,n;^£< 

0.05 mm%J: D t)iJ>;5:t>^JDTtt-?-CD5f!;««ign 
•r. 0. 6 5a«%^|g^T^JD-r5t. «<. |l<;i 

0 5~0. 6 5aa%T-*5. 
[0 0 2 0] InfS. ^ntt$e5:#$-a-5^^;5Ja&^ 
/J^. 0. 5S*%ct0fcJ>^tV»^JnT'tt-5-®xS**iStl 

■r. 2. 5ga%^®AT^jnTsi. -^^o^Mea^ 
A^^if^-^^. ^(Dfztb. I ncottfmf3.mmmito. 
5~2. 5a»%T*5. *^9g©^7>J-A^i^/^tt. 

UT. SnS:*«j8 0~9 5M%. Ag^Jtll. 7~ 
3. 3a«%. B i Sr*55~l 8*«%. CuSiKjO. 
0 5~0. 6 5M«%, In^mo. 5~2. SfiM 
%. StKZnSrO. 5~6. 5SM%©$gfflTfllfie$n 

[0 0 2 1] JJ^T. *^BJ!®*i£0}g®^=a^65lciJiBj 

5-5^L.fcfe®Tfe-5. ±S2Sn^#ttJl.iT. 96. 5 
Sn3. 5Ag. R(1X9 1 Sn9ZnH. Sn-Pb& 

t^. my>\^^(Dmnmr^^o st. b nii 

S n®^M»:'j&Ttf. S n0^7> H'vOJitittSiR] 
[0 0 2 2] 





tfcMCg/cniM 


96. 5Sn3. 5Ag 


7.5 


StSngZn 


7.2 


42Sn58Bi 


B.8 


99. aSnO. 7Cu 


7.3 


46Sn52ln 


7.3 



[0 0 2 3] -^-LT. *^BJttSn^^®±te!t#tt£* 

«u. »2\z7iitJ:o\z2mm&.±0^^ffim^yyy 

[0 0 2 4] 
[«2] 



(5) 4#F/§¥9-2 9 5 1 8 2 





m m 

(Mfi%) 


(X) 


(kgf) 






Sn-Afi Sn-Bi 


Sn-Cu Sn-ln Sn-Zn 




: ^- 




i ¥— 




1 


90 


10 






90.3 


: 68.9 


1.23 


; 0. 96 




2 


60 


10 


30 




69.0 


; 68.6 


1.21 


I 1. 00 




3 


60 


10 


20 


10 


69.2 


j 88.9 


1. 12 


*• 1.02 




4 


60 


10 


10 


10 10 


69. 0 


: 68.6 


1. 10 


i 0. 99 




5 


80 


10 




to 


89. 0 


; B6. 5 


1. 13 


: 1-02 






60 




AO 




64.5 


1 63. 5 


1. 63 


1. 52 




r. 


90 






10 


86. 1 


65. 3 


1 70 


1. 66 




B 


60 




to 


10 


34. 9 


84. 6 


1 73 i 


1 67 




9 




10 




90 


86- 3 


64. 6 


1 I*! ' 


1 7A 




10 




10 


10 


80 


84.2 : 


63.4 


1-56 ; 


1.43 




11 








20 60 


65.6 j 


84.6 


1.42 : 


1.31 




12 




10 




20 70 


86.9 : 


8S.3 


1.26 i 


1.21 




13 






90 


10 


85.1 1 


83.9 


1.31 : 


1.27 




63Sn37Pb 




89.6 




1.05 



OiU^ mm%) . RUm^^S. (U/vfzm^ SSnS. 5Agi:42Sn58Bi m^yy yi7 7. 

x\i. mm^±r0\t/vrz0mnmiK)m^m^Ltz, m 1 iz^t^onmnx'^^t^. my>m\zmt 

[0 0 2 6] ^^^SlC^vmi. 0. Smmi^y^O) 40 5 4 2 S n 5 8 B i T'tt. B i ICJ; 0 S n®«i53S^*t 

QFP^mmm. 'j-H*fco®b:-u>y^g w^n. sn corny >v-^mtimi\^±-r^. - 
m^LTz, co)mmm^imii)^fji^^iz. *5gBjic mi'^si,to\tA.fzmmm\t. 9 6. ssns. 

is2a»tt±®■&^^»*^?g^Lfci7•J-A^i^;5: sAgicioa^^n-s. -eofe*. i^-m-c^-tj^ 

li. ^o#«:®^;.J-A^i^Acl'):tl.T. iinttsw^ mz^omes.tti:b^u-A\t/orzj:*)h. my>]^^ 

^^&izid\,^Tm$nrzm^^t^. omm\tf^±L. m^^&sho-i^twt/vtzmmm 

[0 0 2 7] ^tz. laui. ^m(o^mmizinf^\i h\^±t^. 

A^rz^^izm^7imm&mt(D-'m^7iiT'b<D-v^ loozs] *igB^(i, w*)a2~ 1 3iis2®Lfcj;5 



( 6 ) 



9 



9-295182 



^it^Z-tA^T't^. m^m3. 5, 8, 10. 

12. 1 siztm^^miza^^T. 99. 3Sno. 7 

[0 0 2 9] *%§q©|lifi01JlCOliT«2*ffll,i 

6. 5Sn3. 5Ag) 9 OMa%. (48Sn52B 
i) 1 0a»%O^^|a*^g^L. AafflRMA®7 10 

tifci^ 'J ^-mz^?>i7 u - 

T|oI±*t^^nfc. ^fc, ##0ij® 63Sn37Pb'& 

M^fii\z^^i7'j-Ait/vrcA^^r(Dm'tizti\,^Tmti 



10 



[0 0 3 0] tiH. ^^m<D^i^tz^^^i;o-A\i^ 
mz-r^m-^. yy'yi^x<Dmm\tmzmM^n^:it 
\ttj.<, :kn.')ya-niB. ^^'J7P-^f£;. ra. 

it. mitm^$>K>, ^^-ott^mnm-kmzhsn^:!^^ 

ffl R M A:5'-f 7 7 <;/ 7.75«ji 
[0 0 3 1] 

mmomm pj.±^^<^m^i)^fj.^v\z. s 
jg^u. ^{^tLTmm(Dmm]tiztji^j:3izm0Si^n 

[0 0 3 2] ^tz. •?•offi^tci9^#^T^>;^t^»^^^;t• 

[02] ^^*®^i^fc't^^^^0^^ffl^0T^b-5. 



[iai] 



[02] 






